Molecular cloning of cDNAs for human fibroblast nucleotide pyrophosphatase.
Nucleotide pyrophosphatase (NPPase) activity is markedly elevated in cultured skin fibroblasts from patients of Lowe's syndrome. cDNA clones encoding the NPPase were isolated using synthetic oligonucleotide probes designed on the basis of partial amino acid sequence of the enzyme purified from human placenta. The complete sequences of these clones yielded a merged sequence of 3508 bases. The polypeptide chain of the enzyme was deduced to comprise 873 amino acids with a calculated molecular weight of 99,703 and had the characteristics of a class II transmembrane protein. Ten potential N-glycosylation sites were detected in the protein. RNA blot analysis showed that human fibroblasts contain two minor mRNAs of 7.0 and 8.2 kb, respectively, in addition to a major 3.6-kb species that coincides with the merged cDNA in size. A computer search of a nucleotide sequence data-base revealed that plasma cell membrane glycoprotein PC-1, whose function was unknown at the time, is identical with the NPPase. Comparison of the amino acid sequence of the NPPase with the active site sequence of bovine 5'-nucleotide phosphodiesterase allowed the assignment of a putative active site domain to the central region of the COOH-terminal extracellular domain of the NPPase. The gene for human NPPase was localized to chromosome 6 at q22-q23 by in situ hybridization with a fragment of the NPPase cDNA.